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RBRSTRACT . S ,

- The purpose of this study was to determine whether
‘children wi*h differing cegritive abilities can benefit from
differing educationa2l envirorments. The investigation was
specifically concerned with two guestions: (1) Are there differences
in +he mathematics achievememt between children with an internal or
external locus of contrel in both open and non-open classrooms? (2)
\~e there differences in the~mathematics achievement between pupils
with a low and high self-concept in bcth-classroom types? The study
was conducted in an independent suburban schonl district near a
nidvestern metropclitan avea. Students irn the ncn-open environments
appear to exhibi* hiaher ma*hematics achievement scores at the upper
grade levels. Analysis of the data also reveals that internal locus
cf control and hich self-ccncept are positively associated with an
oper classroom ernvironmen*: I% is suqgested that the -investigation
needs +o be replicated 2t lower grade levels, to examine the trernds
highlighted in this study. (MNP}
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Q’ .
THE EFFECTS OF SCHOOL ENVIRONMENT AND STUDENT COGNITIVE -
CHARACTERISTICS UPON SCHOOL ACHIEVEWFNT IN MATHEMATICS

[

’
- .

" Introduction

-

Much educational controversy has dealt with the effects of al-

“

‘ternative educational programs on student academic achievement. One
large. group of studies-has sought to investigate the relationships
of academic achievement and school enviromment. However, many of

these studles were centered around an either]or view cf education.

"\

There is presently a grow1ng bod& of educators and their reported g
studies quest ioning such simplistic arguments. These educators be-~
lieve that there is no one'nethod of education that is consistently
superior or inferior to alternativebapproaches. Rather, the in-
'dividual differences of pupils shoufd provide>the guide for selecting
the most approprlate setting for each child. Another .large groﬁp

of educat;onal studies has sought to investigat° the relatlonshlp

of student's personality“characteristics withiacademic achievement.
Drfferences in cognitive sty~ 1scus of control, self-esteem,
motlvatlonal fg_COFS, and other cognltlve factors have been explored.

The concept of open education has often been embraced as a <

~

method of correcting the educationsl woes of present educational
systeme (ﬁlackie 1971; Kohl, 1969; Sllberman 1970) Review of
the professional and popular literature on open eddcation_reveals
several common themes. Nyguist and Hawes (1972) draw upon the
thinklng of Roland Barth and Charles Rathborne in characterlzing

open education.
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.obtain functional behavioral changes. It is assumed that the open
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T - 7 o page 2
"Open education is a way of thinking aBout children,

about learning; and about knowledge. It is characﬁgrized

by openness and trust; by spatial opennessof dooré, and
roons; by openness of time to release and serve children,

LTRS

not to contain, prescribe and master them. The curriculum
is open to significant choice by adults and children as a
function of the needs and intereSts of each child at the

moment." .

From zn analysis of the'assumptioné about open education,. 2

Traub “et al. (1972) isolated several general outzomes as those of -
. i ' 3
importanca in open educatiéq; communication skills, number skills,

a

problem solving skills, deciﬁipn—makiﬂg skilfé, knowledge of basic

concepts, opennegs Lo new situations, self instruct ional skills,
. * .
divergent thinking, cooperation in gtoup problem-solving, resource- - OR3

fulness, self~perception, personal'and cognitive styles, and self-
others frame of reference. It is thought that if children are to

develop their intellectual potential.they must be provided with an

3 . .

intellectually stimulating environment. The emotional and intellectual

-«

climate of a learning situation determines how well the pupil will

‘o

.

atmosphere is less threctening than other educat ional structures,

with the result being that the child will come to-direct his own

-

1earniﬁg eiBerienées and will ‘learn more fully and with less trauma

(Conklin, 1974). There is, however, an alarming lack of research to

supp -t the contention that open education will' best serve all

children.

-

Locus of control is a cognitive style vuriable that may affect

LR .

&
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a

?ﬁildren differéntially in opén aﬁd npn—oPeﬁ school Settings.‘ Locus
of -control is measured along an igterpal—éxternaldontinuua; According
to Ducette and Wolk (1973), locus of control was originally concieved
as a mediating expecténcy-vériable which primarily affects learning.

B

An internal persun has an expectancy that the environment is opea

‘ to personal manipulation and that a relationship exists between

his actions and his reinforcements. An external person, on the other

hand, expects to be under the control of others and expects that .

.

effpft doés not necessarily result in reward. Thus an intérnal ¢hild,
because he ‘has come to expectAthgé actions and coutcomes are rel;ted,
responds adaptively to reinforcemenﬁs;-an external child dées not.,
It seems a logicai.extension of the locus of control cognitive
construct that internals ‘would mahifest more achievement-striving
behavior then externais wﬁo feel they have little control over
their environment. Any proionged achieyement effort wili occur
only among those individuals who believe -they can fhrough their
own efforts accomplish deséréd goals, Achievement of these two
groups of children, internal and external, should be differentially
affected“in contragfing learning environments.

Self-concept is also a cognitive variable that may differentially

affect children in open and non-open school settings. Felkar

(1974) sees self-concept as the sum total of the views which an

iﬁdividual has of himself. éelfjpoﬁcept is a unique set 6% percgﬁtions,
ideas, and attitudes about one's whole being. Accprate, realistic
conceptions of self are lea?ned. Since the& are learned, they are
teachable (Combs, 1962). For .the most paré, learning about self

is a product of interaction with human beings. This has important

meanings for educaticn because many of the strongest social in-

5]
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flaences are brought to bear upon the child by way of his experiences

in school. Since educational settings deternine the dumber and ‘degree

% -
B =S

of many oﬁ/a child's positive and negative experiences achievement
of high—self—concept_and low-self-concept children should .also be
' affected differentially in contrasting educatiohal enviromments.
Methced:

The purpose of this study was to determine whether chiidren J

with differing ‘cognitive attributes can benefit from differing
'educetional environments, Specifically, thls study was cdncerned
with the following questions: (1) Are there‘differences in the .
hathematics achievement between children with en internal or .
Hexternal locus of control in both open and non-open elassrooms°
and (2) Are there differences in the mathematics achievement
between children with a low-self concept and a high—self'concept
_in both open and noh—open_ciassrooms? h §;
The Study was conducted in an independent‘suburban school
district néar a midwestern metropolitan area. The classrooms
selected for use in the study were deterhined hy use of the
Dimensions in Schodling (DISC VIdeuestionnaire; The Dimensions -
of Schooling (DISC VIS Questionnaire ;as developed by Traub, Weiss,

Fisher -and Musella (1972) for the-Ontario Institute for Studies in

?

Education (OISE). The DISC VI was developed for asses§1ng the
extent to which a school's _program embodies the characteristics

‘of open education. These same researchers have reported reliability

and vaiidity scores for the instrument. All available upper elementary

classroom teachers were asked to respond to the questionnaire

and from this population the three most open and the three most non-
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open enQironments were selected forvusé in‘the‘study. All students
(n=125) in the seleeted classrooms were _ adm1n1stered the Coopersmlth
Self-Esteem Inventory (SEI1) and the children' 's Nowxckl—Strlckland
gpternallExternal Control scale (SNC-~1E). Mathematics ach;evement
scores on ‘the Iowa Tests of Basic Skills Form 5, obtained from
the subjects' schools records, were -the criteriqn measured.

‘The CoopersdithhSelf—Esteem Inventory (SEI) was devised by
Stanley Coopersmith (1967) to assess a personis subjective judgement
or evalpation of;his personal worthiness that is expressed in the
attitudes toward himself i¢§$arious situations. The inventory
consists of 58 statements,’ each of which asks the individual to
answer whether or not the statement describe® his usual feeling in

’:a given situatiod. The possibie responses are "Like Me" and "Unlike
Me." An individual's score on the gmventory places him/her along
a COntinuum with positive globalAself—esteem and negative self-
esteem at the extremes. |

.The children's Now1cki—Str1ckland Internal-External Scale

(CNI IE) was developed by Norwicki and Strickland (1973) and assesses

(L

children's locus of control along an internal—external_conclnuumﬁ_
It has repcrted test-retest reliability of 0.71 and- consktruct
validity. It is an excellent general global measure of locus of
ecoptrol for'elemen;ary school children.
The data.obtained were analyzed utilizing-two—way analysis
of covariance procedures. Mathematics achlevement scores were ehe
" dependent yariable. uStudent IQ scores were the covariate. Classroom
climate and ldcds of control were the independent variables for
the first analysis. Classroom climate and self—concepe were the

independent variables for the second analysis. A factoral design

7
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with unique cell frequencies and using the classical experimental . .
design approach for assigning proportions of SS was utilized (Kim,

and’ Kohout, 1975) . -

C:

Results: ‘

Means and standard deviations:for all the concomitant, dependent

and independent variables are reported in Table 1.

e e o S s o S Y O P

J/ Table 1 about here

Pearson product moment correlations were also computed between the

independent variables, the dependent variable and IQ, the con-

cemitant va;iable. These results are reported in Table 2. As
can be seen from the table, “the varlable 1Q was highly correlated

with mathematics achievement and the independent variables 10cus of ©

control and self-concept. It was not significantly-correlated with

classroom climate.

-— ————— —— —— —

Table 2 about here

— o g S g

Two separate two-way analysis of covariances were carrried out.
to answer the proposed duestiops. Mathematics echieveﬁent scores
on the ITBS were the depeqdent variable and IQ scores were the
covariate in each.anaiysis. In the first analysis, the independent
variables were-ciassroom cllmate.aﬁd locus of codtrol, The
statistics pertinent to investigatlng the effects of these inde-
pendent variables upon mathematics achievement are reported in

Tabfe 3.

- Table 3 about here
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~From the data in Table 3 it can be seen that the F value

for intetaction of .265 did not reach significance. The main g

2.,

effects F value of 3.386 was significant at the .037 level. However,

> i O

nelther of the main effects F value of 3.633 for classroom climape X
nor the F value of 3 218 for locus of control wete significant

at the .05 level. This resulted because the csll frequencies of

each factor aré not proportional to the marginal frequen01es of the.

factors. -Thus there is some association between classroom cllmate

and locus of control causing the additive effect as a whole to
< . . ’

be significant for the criterion measure of mathematics achievemenf
. ! Q,

while neither of the individual main effects is significant.
\Th%s occurs becausé classroom climate and locus of control receive
,ﬂcredit only for the incremental sum of squares that each adds to
the effects of the other féctors. -
In thé.sssond ahalysis the independent variables were classroom
climate and self-concept. The statistics pertinent to investigating

the effects of these independent variables upon‘mathematits

achievement are reported in table 4.

< ————— ———— ——

Table 4 about here

The results of the second analysis revealed no significant
main effects when schoolbenvironment and self-esteem were the
1ndependent variables. Interaction effects were not significant
in elther oé‘the two analysis. Non—significant trends indicated
children in the non-open school enviromment scored higher on the

criterion measured.

While the results of the study did not reveal a significant

ERIC 9
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“~N

relatiopship among‘iocus of control, éelf—concept and schqpl’ené
vironment witﬁ‘fégardslto mathematics achievemént, a number of -
interesting observations ma&»be made from the data. Firstly, as
-reporﬁed by other researchers, it appears that students in- the rnon-
open environments wi}l exhibit higher mathematics achievement

scores at the upper grades level. Seéondly, other. analysis of the

_data utilizing the Pearson r Correlation Coefficient reveals that

O

ERIC
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internal locus of control and high self-concept are positiveiy

: R P ) A .
associated with mathematics achievement. -These wariables also show
a‘trend to be positively associated wifh an open environment in
the classroom; Thus‘it might be that sfudents will develop a higher
self-concept and a more internal locus of control in an open v
environment énd this will evgntually affect pheir mathema;ics
achievemeﬁt.' This stuydy coﬁéequently needs to be.feplicated at
lbher grade levelé. If the trends prove .to be significant then
it might be advisable éq,introduce the children to.an ope; enQiroh—
ment at the lower grades and a non-open enviromment at the upper

grades. In this way children may exhibit higher scores on affective

and academic measures.

&
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. _Table 2
‘ . Correlation Coefficients
° ) between All Variables
- B
, 1Q School LOC . sC Math
Q. - . =09 . -.16% .18% L 73%
School - ) .06 .08 -.18%
Locus of .
Control 2 - -.48% -.17%
Self-Concept / - 21% ’

Mathematics

*Sighificant at the. .05 level

oy N P
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Table 3

Analysis of Covariance Summary Table for Mathematics
Achievement by Open and Non--Open Classroom Climate
and Internal-External Locus of Control

Source df Ss “MS F P

Main Effects 2 2282.305  1141.15z - -3.386 037
School 1 . 1224.408 1224. 408 3.633 .059
LOC 1 1084. 456 1084.456 3.218 .075
Interactions 1 89,145 89.145 o 265 .608
Residual 120 40441.490 337.012
l/
N ///

T
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Table 4

Analysis of"”Covariance Summdary Table for Mathematics
Achievement by Open and Non-Open Classroom
Climate and Self-Concept

Source df SS - MS - F P
Main Effects 2 1198.108 599.054 1.728  .182

School 1 1198.092 1198.092 3.456 .065

Self-Concept 1 .260 . 260 .001 .978
Interactions 1 11.362 = 11.362 .033 .857

- Residuals 120 41603. 468 346.696
‘.\\\\
14
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